Scholars writing books that are widely used to support teaching in higher education may be undervalued due to a lack of evidence of teaching value. Whilst sales data may give credible evidence for textbooks, it may poorly reflect educational uses of other types of books. As an alternative, this article proposes a method to automatically search for mentions of books in online academic course syllabi based on Bing searches for syllabi mentioning a given book, filtering out false matches through an extensive set of rules. The method had an accuracy of over 90% based on manual checks of a sample of 2,600 results from the initial Bing searches. Over a third of about 14,000 monographs checked had one or more academic syllabus mention, with more in the arts and humanities (56%) and social sciences (52%). Low but significant correlations between syllabus mentions and citations across most fields, except the social sciences, suggest that books tend to have different levels of impact for teaching and research. In conclusion, the automatic syllabus search method gives a new way to estimate the educational utility of books in a way that sales data and citation counts cannot.
Introduction
Although there is confusion about the exact nature of teaching scholarship (Kreber, 2002; Boshier, 2009) , there is a broad consensus that contributions to teaching are undervalued (Boyer, 1990; Jenkins, 1995; Healey, 2000; Kreber & Cranton, 2000; Chalmers, 2011) and undermined by academic rewards systems (Altbach & Lewis, 1996; Ramsden & Martin, 1996; Skelton, 2004; Young, 2006 ; see also Jenkins, 1995) . This may be due, at least in part, to teaching contributions being less visible than research outputs and less easy to get clear quantitative indicators for. There are many different types of materials that can support teaching (Fincher et al., 2000, p. 888) , but among them textbooks are particularly important and monographs can also be useful (Gurung & Martin, 2011; Gurung, Landrum, & Daniel, 2012) . Nevertheless, research priorities can discourage academics from writing student focused publications, such as textbooks (Jenkins, 1995) and monographs. Hence there is a need to recognise teaching-related activities and to more frequently reward academics that can demonstrate contributions to teaching as well as research.
Citation analysis has been extensively used to estimate the scholarly impact of academic publications. There do not seem to be any recognised methods to estimate the teaching impact of publications, however, such as textbooks and monographs, which could be used in education. Whilst sales may be a reasonable indicator of educational utility for textbooks, monographs could be read by researchers, practitioners or the general public and hence monograph sales do not always reflect educational uptake. Expert judgments are a logical alternative but would presumably be timeconsuming and expensive. For instance, reviewers in the 2008 UK Research Assessment Exercise (RAE) had to judge the research contributions of up to 100 books in some humanities and social sciences subject areas (Kousha, Thelwall, & Rezaie, 2011) , and it seems unlikely that they could realistically also evaluate the impact of this many books on teaching. Moreover, opinions of researchers about the teaching value of publications might be subjective, perhaps more subjective than assessments of research (Weller, 2001) . Student surveys could also help to assess the value of textbooks but students often do not read their assigned reading (e.g., Sikorski et al., 2002; Sharma, Van Hoof, & Pursel, 2013) . For instance, less than 30% of psychology students in one study read course textbooks (Clump, Bauer, & Bradley, 2004) . Moreover, student evaluations of teaching and instruction are not necessarily accurate (Spooren, Brockx, & Mortelmans, 2013) . A range of alternative metrics has been suggested recently for various aspects of the social usage of articles in response to the research focus of conventional citation metrics (e.g., Priem & Hemminger, 2010; Priem, Piwowar, & Hemminger, 2012; Thelwall, Haustein, Larivière, Sugimoto, 2013) , but none of these focus on teaching value. Attempts have also been made to examine the wider impacts of books using library holdings statistics (White, Boell, Yu et al. 2009 ), book reviews (Gorraiz, Gumpenberger, & Purnell 2014; Kousha & Thelwall, in press ), publisher prestige (Giménez-Toledo, Tejada-Artigas, & Mañana-Rodríguez, 2013; Zuccala, Guns, Cornacchia, & Bod, in press 2014) and online reference managers (Hammarfelt, 2014; Kousha & Thelwall, in press ) , but these again do not focus on teaching value.
Academic syllabus mentions can be an important indication of teaching scholarship success (Albers, 2003; Thompson, 2007) and can help to evaluate both instructors and course programs (Smith & Razzouk, 1993; Parkes & Harris, 2002 ). An analysis on 145 syllabi at one American university covering 100 courses across different disciplines, for instance, showed that 86% of syllabi had listed some required reading (Eberly, Newton, & Wiggins, 2001) . Instructors that provide students with a list of required readings for courses make expert judgements (e.g., Weiten, 1988; Landrum & Hormel, 2002) and so presence in reading lists can be used to help assess teaching utility (Kousha & Thelwall, 2008) . The current study investigates whether counts of mentions in online academic syllabi can be automated in a way that accurately captures the teaching influence of academic monographs and whether the results reflect teaching impacts that would be overlooked by citation counting. If so, the method could help academics or evaluators to be informed about the educational influence of academic books.
Book Impact Assessment

Non-Citation Metrics
Some books can have types of impacts that cannot be traced through citations. For instance, textbooks, introductory science books and novels may have educational or cultural impacts. As a result, attempts have been made to use non-bibliometric indicators to identify the wider impacts of books through library holdings statistics, publisher prestige, book reviews, and online reference managers. These may partly reflect educational value. For instance, library holdings statistics may reveal the information needs of teaching staff or students, academic book reviews may express the educational merits of books, and bookmarks in online reference managers may partly reflect the use of books for teaching and learning activities.
Libcitations: Torres-Salinas and Moed (2009) have used library catalogue statistics for books to estimate their impacts. White, Boell, Yu et al. (2009) used the term "libcitation" to refer to the number of libraries holding a book as an indicator of its "cultural benefit" (White, Boell, Yu et al. 2009 , p. 1087 . If book orders in academic libraries are mainly based on requests by teaching staff, researchers or students, then national or international library holdings catalogues could help to assess the value of books. A study of books from Australian history, philosophy, and political science departments and their libcitation counts in the Libraries Australia union catalog suggested that library holding statistics could reflect the cultural impact of books (White, Boell, Yu et al. 2009 ). Later studies have also found significant, but low, correlations between library holding counts and citation metrics (e.g., Linmans, 2010; Zuccala & Guns, 2013; press), or low and insignificant correlations (CabezasClavijo et al., 2013) . A larger-scale investigation also compared Scopus citations to 59,000 history books and 42,000 literature books with library holding counts from the Association of Research Libraries (ARL), non-ARL libraries and all libraries, finding low Spearman correlations (ranging from 0.288 to 0.244) (Zuccala & Guns, 2013) . Another study compared WorldCat library holdings with BKCI and GB citations to 2,740 monographs, finding low significant correlations again in the social sciences (r=0.145 for BKCI and 0.234 for GB, n=759), and in the arts and humanities (r=0.141 for BKCI and 0.268 for GB, n=1,262) (Kousha & Thelwall, in press ). These studies collectively suggest that the impact of books (including on teaching and culture) as reflected by libcitations is at best loosely related to their research impact and that library holdings may reflect a different type of impact to that of citation counts. Book Reviews: Book reviews are important in the humanities (e.g., Spink, Robins, & Schamber, 1998; Dilevko et al., 2006; Hartley, 2006) . For instance, there are about 15% more book reviews than journal articles in Thomson Reuter's Arts and Humanities Citation Index (Zuccala, & van Leeuwen, 2011 ). An investigation of 200 fiction books found the number of academic reviews in the Book Review Index and the number of OCLC library holdings to correlate significantly (r=0.620) (Shaw, 1991) . Nicolaisen's (2002) study of 420 sociology books found that monographs with positive reviews tended to attract more Social SciSearch citations than do those with negative reviews. Gorraiz, Gumpenberger and Purnell (2014) calculated correlations between Thomson Reuters BKCI citations to books and the number of book reviews, finding much higher correlations in the humanities, such as literature (.637) and history (.608), than in science, such as chemistry (.127) and mathematics (.123). Hence, it seems that humanities book review metrics may partly reveal the scholarly impact of the books. Nevertheless, another study of online book reviews found significant, but low correlations between the numbers of Amazon reviews and BKCI citations to about 2,740 academic monographs, although this association was higher in the social sciences (.223) and the arts and humanities (.189) than in science (0.121) (Kousha & Thelwall, in press ). Some book reviews, such as Choice: Current Reviews for Academic Libraries, explicitly express the educational merits of books by recommending the value of books for specific segments within higher education (e.g., "Graduate students" or "Upper/lower-division undergraduates") but these have not yet been systematically analysed yet.
Online Reference Managers: Online reference managers, such as Mendeley, CiteULike and Zotero, can be used by researchers, students and others to keep track of their reading material and can also provide evidence of its use. Mendeley reader counts correlate moderately with citation counts for published journals articles in different subject areas (e.g., Li, Thelwall, & Giustini, 2012; Mohammadi & Thelwall, 2014; Zahedi, Costas, & Wouters, in press, 2014) . In the medical sciences, however, citation counts and Mendeley reader counts correlate strongly (about 0.7) and the majority of articles (78%) have one or more readers (Thelwall & Wilson, in press ). Mendeley reader counts may partly reflect educational uses of publications because, according to a survey of 860 Mendeley users, publications can be registered in Mendeley for teaching (25%) or other educational activities (13%) as well as for future publications (85%) (Mohammadi, Thelwall, & Kousha, in press ). In contrast to academic journal articles, Mendeley users rarely register books and monographs in the site. For instance, only 7% out of 2,739 scientific monographs indexed by BKCI in 2008 had one or more Mendeley reader (Kousha & Thelwall, in press; see also: Hammarfelt, 2014 ).
Publisher Prestige: Publisher prestige can be used as an indicator of the value of books because better books tend to be published by more prestigious publishers (Donovan & Butler, 2007 ). An attempt has been made to formalise this by ranking scientific publishers in the social sciences and arts and humanities through a 'Book Publishers Citation Reports', analogous to the 'Journal Citation Reports' (Torres-Salinas et al., 2012, see also http://epuc.cchs.csic.es/SPI/). Scientific publisher prestige has mostly been investigated through surveys, however. Garand and Giles (2011) , for instance, surveyed about 600 American academics in the political sciences, finding that Cambridge University Press, Princeton University Press, Oxford University Press, University of Chicago Press and Harvard University Press were the highest-profile university presses, in that order (Garand & Giles, 2011) . A survey of 3,002 Spanish academics in the social sciences and humanities found that Oxford University Press, Cambridge University Press, Routledge, Springer and John Benjamins were the top-rated publishers, in that order (Giménez-Toledo, Tejada-Artigas & Mañana-Rodríguez, 2013) . Using citation data from Scopus-indexed journals (2007) (2008) (2009) (2010) (2011) , Zuccala, Guns, Cornacchia and Bod, (in press 2014) ranked university presses in history, finding that Oxford University Press, Cambridge University Press, Routledge, Princeton University Press and Palgrave Macmillan were the top five publishers based on total citations and citations per book in Scopus. Nevertheless, no studies have investigated the prestige of publishers in terms of the educational value of books. Syllabus Citations: Although many studies of academic course syllabi have assessed pedagogical aspects of courses (e.g., Crittenden, & Wilson, 2006; Pieterse et al., 2009; Mishra, Day, Littles, & Vandewalker, 2011; Homa et al., 2013) , only one has used syllabi for impact assessment of the cited publications. It gathered citations from online course syllabi for over 70,000 ISI-indexed articles published in 2003 across 12 science and social science disciplines (Kousha & Thelwall, 2008) . The syllabus citations were searched for with automatically generated queries using the first author, article title, journal name, and publication year and then combining them with either "syllabus" or "reading list". Each query was submitted to the three search engines (Google, Yahoo!, Live Search 2 ) via their Applications Programming Interfaces (APIs) and their results were combined to give the maximum possible coverage. Syllabus mentions seemed to be a useful indicator in some social sciences fields (e.g., political science and information and library science), but not in others, nor in any of the sciences. The study compared online syllabus mentions and WoS citations only for Information Science & Library Science articles, finding a low but significant Spearman correlation (r=0.231 n=1,987). The method used in this study estimated globally the proportion of non-syllabus mentions (i.e., incorrect results) from the raw search results based on manual checks of a random sample of about 100 URLs from each subject area. This method is not suitable for assessing individual publications, however, because it did not filter out bad matches.
Research questions
The main objective of the current study is to assess whether an automatic method can help the teaching impact assessment of books based on mentions of them in academic syllabi or course reading lists. The focus is monographs from Scopus and BKCI and correlations between syllabus mentions and citations counts are needed to help investigate the degree of similarity between the types of impact that they may reflect.
1. Can an automatic method accurately identify mentions of books in online academic syllabi or course reading list with sufficient coverage to be useful? 2. Do syllabus mentions correlate with citation counts for Scopus books and BKCI monographs and are there disciplinary differences between the magnitudes of the correlations?
Methods
To identify mentions of publications in online academic syllabi or course reading lists we automatically searched for monographs through predefined queries (see below) using the Bing Search API and used heuristics to filter out irrelevant results. The method was evaluated by manual checks to estimate recall and precision.
Data Sets
We investigated about 12,000 Scopus-indexed monographs published during 2005-2010 as the primarily source of research data and about 2,300 BKCI-indexed monographs published in 2008 for secondary analyses. Monographs were chosen from both databases because the citations to individual book chapters, edited books and volume series are not included in the citation counts to whole books in BKCI (Leydesdorff & Felt, 2012) and Scopus. We selected the years 2005-2010 to give at least three years for monographs to be mentioned in academic syllabi or to be cited in other publications. We selected only English monographs because these dominate our sources and so we also developed the syllabus search method to capture mentions of books in English language academic syllabi or course reading lists.
To identify monographs we used document type search command "DOCTYPE (bk)" in the Scopus advanced search option. We excluded edited books, book series and book chapters to restrict the results to monographs. We also removed records with book editors or different volumes in the Scopus output based on the "Editors" and "Volume" fields or titles with terms such as "edition" or "volume" (e.g., second edition, vol. II) to limit the data set to individual monographs as far as possible. Eleven subject areas were selected across the arts and humanities, social sciences, sciences and medicine to cover a range of different fields.
For BKCI monographs, we used an alphabetical query 3 in the "Publication Name" field in the Book Citation Index-Science (BKCI-S) and Book Citation Index-Social Sciences & Humanities (BKCI-SSH) . We limited the results to 'Books' and the year to 2008 (i.e., the middle of the Scopus range). As for the Scopus data set, we removed edited books and volume series from the BKCI output (the BE and VL fields respectively). Related disciplines were combined based on their BKCI categories to represent three broad fields: science and medicine; social sciences; and arts and humanities. For instance, we merged History, Religion, Government & Law, Literature, Philosophy, Anthropology, Music, Art, Theater, Film, Radio & Television to form the arts and humanities set.
Some monographs in both the Scopus and BKCI data sets had multiple distinct subjects. For instance, the book "Role of China in Global Dirty Industry Migration" by Haitian Lu had been assigned three BKCI subjects (Business & Economics; Environmental Sciences & Ecology; Government & Law) . We excluded books that fit into more than one of the three broad fields to avoid monographs with very diverse topics affecting the disciplinary analysis. We also excluded monographs with titles consisting of less than three words to avoid retrieving many false matches in the syllabus searches (see below).
Automatic Syllabus Searching and Filtering
We automatically generated and ran queries to identify mentions of the Scopus and BKCI monographs in online syllabi. The free Webometric Analyst software (http://lexiurl.wlv.ac.uk) was used to conduct automatic searches based on the Bing API and to report mentions of books in academic syllabi or course reading lists. We used Bing because it is the only major search engine that supports API searches on a sufficient scale. We tested different queries by combing different bibliographic information about the monographs with syllabus-relevant descriptors to retrieve mentions of books in online syllabi with high accuracy and coverage. We then limited the results to academic websites and used additional heuristics to include correct matches and to exclude false results. Details of the stages are given below.
Stage 1: Syllabus Query for API Searching
To locate mentions of monographs in syllabi or course reading lists through the Bing API, we searched for the first author last name and the first (up to) seven terms of the monograph title as a phrase search and combined them with either "syllabus" or "course description". For each record, Webometric Analyst ran the two queries at the same time and combined the results (after removing duplicates) using the OR operator (the vertical bar "|" in Webometric Analyst).
Tetlock "Expert political judgment: How good is it" "course description"|Tetlock "Expert political judgment: How good is it" "syllabus"
We removed Scopus monographs with single word titles (103, 0.8%) or two word titles (423, 3.3%) from the data set (e.g., "Modernism", "Interpreting Music") and also added the publisher's name to monographs with three words in their titles to reduce the number of false matches from the searches (see below). We also converted the publisher names mentioned in the Scopus or BKCI outputs to variants that give the maximum recall (e.g., "Springer" and "Elsevier" instead of "Springer New York" and "Elsevier Ltd.").
Gutmann "Identity in democracy" "Princeton University" "course description"|Gutmann "Identity in democracy" "Princeton University" syllabus
We sometimes did not include publisher names and never included the last names of the second and subsequent authors because our initial manual checking showed that some instructors give abbreviated information about books (e.g., the first author and title) and so adding extra information to the queries would have considerably reduced the number of correct matches.
We selected the terms 'syllabus' and 'course description' to identify relevant online syllabi based on manual checks of search results during the study and general recommendations about the necessary structural components of course syllabi in higher education (O'Brien, Millis, & Cohen, 2008; Afros & Schryer, 2009) . A PhD study of syllabus components in undergraduate courses, for instance, found that the majority (about 98%, n=180) of the course syllabi reviewed across science, social sciences and science departments in Taiwanese universities included a "course description" subsection (Tung, 2010) . Although our initial manual checks found many other terms that could be used to identify online academic course syllabi (e.g., Course Syllabus, Outline Syllabus, Syllabus Schedule, Syllabus Plan, Syllabus Information), it was impractical to cover all these terms in the automatic searches because each search term after the first doubles the number of Bing API searches without necessarily retrieving many new matches. Nevertheless, we also used the more general term 'syllabus' because it covers a range of relevant descriptors (e.g., Syllabus Content, Syllabus Title) and hence is relatively powerful.
Stage 2: Limiting the Results to Academic Sites
In order to assess the academic teaching influence of monographs, we restricted the Bing API search results to a list of over 24,600 university websites from the Webometrics Ranking of World Universities (http://www.webometrics.info). This appears to be the most current and comprehensive list of websites of universities and academic institutions. In addition, we also included any search results from secondlevel academic domains for the U.S. (.edu/), Australia (.edu.au/), Malaysia (.edu.my/), Taiwan (.edu.tw/), Poland (.edu.pl/), and Singapore (.edu.sg/). We also included any search results from ".ac." academic domains for 22 countries (e.g., .ac.uk, .ac.nz, .ac.jp, ac.ir, ac.za). For some countries we included both types of academic domains (.edu.cn/ and .ac.cn/ for China).
We excluded all results from Academia (academia.edu) because of many false matches from the online CVs and publication lists of academics. We also removed results from several digital libraries with academic domains, such as CiteSeerX (citeseerx.ist.psu.edu), and online library catalogues (e.g., digilib.ui.ac.id or lib.hcu.ac.th) due to many false results from book lists and catalogue pages.
Stage 3: Identifying Correct Syllabus Matches
Because the results included some false matches after Stage 2, additional rules were added to identify correct academic syllabus matches. Based on manual checks, a set of rules was defined for the titles, Stage 3a: Search results title matches: The title field in the Bing API results was used to restrict results to selected terms that had a high probability of indicating that the webpage was a syllabus. For these terms, wildcard matching (*) was used to cover multiple term endings. We also found additional descriptors based on different combinations of academic semesters and years in the URLs (e.g., fall2000, spring-2009, winter_2011, summer.2013 and 2009winter) and generated a list of descriptors for these. 
Stage 4: Excluding False Syllabus Matches
In the next step we defined a set of rules to exclude false matches based upon the titles, descriptions and URLs of the results from stage 3. This was again based on manual checks identifying common cases of false matches.
Stage 4a: Removing false matches with title checks: The incorrect matches after Stage 3 were mainly from academic CVs, profile pages, digital libraries, book databases and catalogues. For example, there were false matches from online CVs because some books were mentioned in the CVs of their authors (or reviewers) along with syllabus-related terms, such as educational background narratives (e.g., "Developed Course Syllabus", "Designed Course Syllabus", "Lectures and Course Structure" or "Course Module Taught"). In order to cope with this type of false match we automatically removed results with CV-related terms s in their title (e.g., CV,
C.V., resume, vitae, my profile, my publications).
To 
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Results
The Accuracy and Coverage of the Syllabus Search Method
Random Scopus Monographs Search Results Checks
To estimate the accuracy (precision) and coverage (recall) of the automatic syllabus search method, the first author conducted a manual check of a sample of 2,000 results (1,000 matching after stage 4b and 1,000 filtered out of the original Bing API results by stages 3 or 4) and a reference librarian independently did the same task for another sample of 600 results (300 matching and 300 filtered out). In both cases the checks were for whether the monographs were mentioned in the context of academic course reading lists or not. We did not cross-check the results with more people because identifying the correct or incorrect matches in course syllabi or other online documents (e.g., library catalogues, book lists or academic CVs) seemed to be very straightforward and not subjective.
The overall estimated recall and precision were 92.2% and 93.2% for the first author's manual checks and 91.3% and 95.6% for the independent checker (Table 2), suggesting that the automatic method gives high accuracy and coverage (over 90%). Note, however, that this check excludes all results not found by the original Bing API searches, such as password protected syllabi, syllabi in pages not found or not reported by Bing (for search engine coverage issues, see: Bar-Ilan & Peritz, 2004) , and syllabi containing books mentioned in unusual ways. Most of the false matches in the final sample were from online CVs because the rules were insufficient to exclude all online CVs. For instance, the book "Fragmented Intimacy: Addiction in a Social World" by Peter J. Adams was in his profile page (https://www.fmhs.auckland.ac.nz/en/soph/peteradams/gambling-research.html), which contains biographic information about course development. Moreover, some online CVs were stored in databases and had no CV-relevant terms in their URLs or titles. A few false matches also derived from mentions of books in book reviews, essays, and book lists in academic websites.
As shown in /www.msrchm.edu/common/doc/detailedCurriculum.doc) . In addition, some non-English language course syllabi were also overlooked (e.g., Corso di studio, descripción del curso, and Kurslitteratur).
Top Search Results Checks
Extra manual checks were performed for the four most mentioned books from Scopus and BKCI because extreme cases seem particularly likely to have false matches and these false matches may be influential if the results are used for research evaluations. The manual checks by the first author found high recall (91%-93%) and precision (93%-96%) for all books.
Total syllabus mentions vs. total citation counts
The number of Scopus citations (186,764) to books is substantially (973%) higher than the number of syllabus mentions (19,184) of them (Table 3) . About 55% of the monographs had at least one Scopus citation and 38% had at least one academic syllabus mention. Unsurprisingly, the distribution of the Scopus citations is highly skewed because of many highly cited monographs. In the arts and humanities, however, the Scopus citation medians and the academic syllabus mention medians are the same (1) and 56% of books had at least one syllabus mention, probably reflecting the importance of monographs for teaching in book-based subjects (e.g., law, history, literature, philosophy). In contrast, the chemistry Scopus citation median (18) is much higher than the syllabus mention median (0) and 90% of books had at least one citation (vs. 27% with at least one syllabus mention), probably reflecting that Scopusindexed chemistry monographs were mostly used for research rather than teaching. Presumably Scopus does not index chemistry textbooks, for example. In the social sciences about 52% of the monographs had at least one syllabus mention and 67% had at least one Scopus citation, perhaps reflecting the use of the same monographs for both research and academic teaching in this area. Table 3 shows that there are significant, but low, correlations between Scopus citations and academic syllabus mentions for all monographs in the study (r=0.271, p = 0.01, n=19,184). The correlations are higher in the social sciences (.522), computer science (.325) and arts and humanities (.300) and much lower in chemistry (.110), physics and astronomy (.124), and engineering and material sciences (.200). The mostly low but significant correlations suggest that the academic teaching influence and research impact of monographs are only loosely related in most areas of scholarship. This is an important result but is not surprising because most disciplines probably rely upon educational textbooks for teaching, although monographs may be more used in teaching in the social sciences, arts and humanities. The stronger correlation in the social sciences suggests that more cited monographs tend to be recommended more by instructors. The weaker correlation in the arts and humanities, in contrast, could be due to the relative unimportance of citations from journal articles in these disciplines, however, rather than the lack of a relationship between teaching and research impact. .271** * Significant at the p = 0.05 level. ** Significant at the p = 0.01 level.
The relationship between syllabus mentions and Scopus citations
To check whether the results differ by year, we calculated separate annual correlations between syllabus mentions and Scopus citations. There were differences between years, although they were not huge (ranging from 0.221 to 0.317) and fluctuated from year to year rather than systematically increasing or decreasing. We have not found an obvious cause for the fluctuations and speculate that they may be due to annual changes in the coverage of books by Scopus.
In order to check the extent to which the Scopus selection of monographs influences the results, we conducted a secondary analysis of 2,300 BKCI-indexed monographs published in 2008. There are low but significant correlations between academic syllabus mentions and BKCI citations in the three broad fields analysed (Table 4 ). The correlation is higher in the arts and humanities and the social sciences than in science and medicine. Thus, it seems that the Scopus and BKCI selections of monographs have had an impact on the correlation results. 
Discussion
The automatic syllabus citation extraction method described above was shown by the manual checks to have accuracy and coverage over 90% (at least within the original Bing API results), both overall and for the most mentioned monographs. Hence, the method seems likely to be effective enough at identifying public online mentions of monographs in academic syllabi to be useful in practice. Its main practical limitation is its overall coverage because its results are presumably a very small fraction of the number of syllabus mentions (both public and private, online and offline) of the monographs investigated. Nevertheless, the figures may be reasonable for comparative purposes to help assess the teaching influence of monographs, especially in teaching-oriented and book-based fields and when evaluators, promotion committees and academic departments need to be informed about teaching influence of books rather than just their research impact. For instance, about 16.5% of the submissions to the 2008 UK RAE were books, but a third of all submissions in the social sciences and humanities were books compared with only 1% in the sciences (Kousha, Thelwall, & Rezaie, 2011) . Perhaps some of the submitted books had teaching impact rather than, or in addition to, research impact.
Arts and humanities monographs were more commonly mentioned in academic course syllabi than were science monographs, confirming that there are disciplinary differences in the extent to which monographs are used in education. In further support of this, in the arts and humanities 18% of monographs had at least one syllabus mention but no Scopus citations, in which is larger than in the social sciences (12%) and science and medicine (11%). Most importantly, this shows that some monographs have a measurable educational impact even though they have no citation impact (see also tables 6, 7 and 8 in the Appendix). However, citations to monographs may be underrepresented in Scopus due to its low coverage of books and monographs. About half of the syllabus mentions of Scopus monographs in this study were from U.S.-affiliated institutions, followed by the UK (7.5%), Canada (5.8%) and India (5.7%) ( Table 9 in the  Appendix) . Surprisingly, there were only 132 (0.7%) syllabus mentions from Australian universities (.edu.au/) compared with 401 (2.1%) from Polish Universities, suggesting that policies about publishing academic syllabi online could influence the results. Moreover, the method used here targets English language academic syllabi and could presumably be extended to capture non-English syllabi.
The relatively low correlations between syllabus mentions and citations counts for academic monographs, especially in the sciences, suggests that there are distinct ways in which teaching and research are supported by books and there seems to be little relationship between teaching and research (for a review see, Hattie, & Marsh, 1996) , at least for monographs. For instance, some scientific books may have little value for undergraduate teaching because they are primarily written for experts and in hierarchical areas of science few undergraduates may be capable of understanding them. However, the medium correlation in the social sciences suggests that some monographs may be useful for both teaching and research. For instance, the 20 social sciences monographs that were most mentioned in academic syllabi also received many citations in Scopus (see Table 7 in the Appendix). This supports the argument that "stronger relationships between research and teaching exist in so-called 'soft' disciplines, such as humanities and social sciences, than in 'hard' ones, such as natural sciences" (Feldman, 1987 as quoted by Griffiths, 2004, p. 711) .
Limitations
The automatic syllabus search method described in this study has a number of limitations.
Results beyond university websites: Many academic syllabi are only accessible in the open web and they are not searchable by commercial search engines because they are stored in password protected databases or websites. Moreover, there could also be relevant results from scientific societies, organisations and research institutions outside university websites with academic teaching programs. For instance, there were some relevant excluded syllabus mentions from The American Psychological Association (APA) (http://www.apa.org/divisions/div43/Syllabi/6600-01SooHooFamTherapySyll1.doc) and The American Political Science Association (APSA) (http://www.apsanet.org/Files/Syllabi/currahundergrad.doc) both using non-academic domains. Moreover, results from social networks and blogs were excluded because they contain many irrelevant pages. However, some syllabus mentions from non-academic websites such as wordpress.com (e.g., https://genderandpolitics.wordpress.com/syllabus-2/) or slideshare.net (e.g., http://www.slideshare.net/MarkWhit/statebuilding-syllabus) are relevant, perhaps authored by creative professors that do not want to be restricted by their academic web spaces. Hence, the results of this study are only a subset of the online university extracted course syllabi indexed by Bing.
Results from non-English Academic Syllabi: The automatic syllabus mention search method is likely to miss many non-English academic syllabus mentions because the keywords used in the search query and filtering search terms were largely in English (although syllabus and curriculum vitae are Latin and used internationally), missing mentions of monographs in academic course syllabus in Spanish (e.g., 'programa de estudios'), Italian (e.g., 'Programma del corso') or German (e.g., 'Kursplan' or 'Kursprogramm'), French (e.g., 'Descriptif du cours') and other languages.
Other issues: Lecturers may recommend the same teaching resources in course syllabi from different years with slightly different URLs (e.g., .../syllabus/Fall2012/ and .../syllabus/Fall2014/). We did not exclude such cases, although it would presumably have been possible to develop a new set of heuristics to do so. Nevertheless, updated syllabi may contain the modified reading lists and so multiple occurrences reflect the positive indicator of continued use over time. Moreover, for practical reasons, we only used the two descriptors 'syllabus' and 'course description' in the queries. However, there are other relevant terms that we did not use in the queries (e.g., Course Outline or Course Module) to avoid having to submit too many Bing API searches. In addition, we used heuristics to filter the syllabus mentions. Although the manual checks estimated that this method was accurate enough to estimate the teaching influence of books (over 90%), there may be individual books for which it is much less accurate. Finally, we excluded monographs (4%) with very short titles (single or two words) from our main data set to prevent retrieving too many incorrect matches. This is a practical limitation because any research assessment using syllabus mentions would have to evaluate all monographs, irrespective of title length. For such books, searches may need to be manually constructed on a case by case basis, perhaps including additional bibliographic information, such as the last names of the three first authors and the publisher name.
Conclusions
The ability to assess the teaching impact of publications should be useful for evaluators, funders and promotion committees when educational impact is valued rather than, or in addition to, research impact. For example, promotion committees might consider an uncited monograph to be a failure unless they had the time to read it or could find out that it had been mentioned in many academic syllabi. The method described here can help to estimate the educational impact of monographs inside academia based on their mentions in online academic syllabi. It may be more useful than using book sales alone because these could reflect an unknown combination of educational, research or practitioner uses.
In answer to the first research question, mentions of academic monographs in online academic course syllabi can be automatically retrieved with high precision and with high coverage relative to the initial set of Bing API results.
In answer to the second research question, there were low but significant correlations between the number of academic syllabus mentions and citation counts for monographs. The correlations ranged from 0.522 in the social sciences to 0.110 in chemistry for Scopus and from 0.385 in the arts and humanities to 0.107 in science and medicine for the BKCI data set. The overall results, combined with previous evidence of stronger relationships between research and teaching in the humanities and social sciences than in the hard and natural sciences (Griffiths, 2004) , suggest that the academic syllabus mention searches could be particularly helpful to assess the teaching influence of books and monographs in the social sciences, arts and humanities.
In the future, or as a future project, if more universities make their course syllabi available online or systematically register them in a public database then it would be much easier to harvest academic course reading lists automatically with a high degree of accuracy. This would also pave the way to create an educational index of the teaching influence or impact of textbooks or monographs in different subjects and at different educational levels, which would provide additional insights into the relationship between research and teaching.
Future research might extend the method to other languages and include the websites of a range of scientific organizations, societies and research centres outside universities. Future investigations could also compare the educational impacts of textbooks with other books. Although it is sometimes difficult to distinguish between teaching books mainly written for students and other types of books on the basis of their titles, some publishers have attempted to do so, including Cambridge University Press (http://www.cambridge.org/gb/academic/textbooks/) and Oxford University Press (http://ukcatalogue.oup.com/category/academic.do, see the 'Undergraduate Textbook' subcategory under each subject).
